This study aimed to evaluate the effect of ursolic acid, hyperinsulinemia and vitamin B complex in skeletal muscle, which represented by Gastrocnemius muscle after sciatic nerve crush in diabetes mellitus male rabbits, determine their effects on some biochemical parameters which include insulin, total serum protein (TSP) and skeletal muscle protein percentage and detect their effects on histological structures of the skeletal muscle represented by Gastrocnemius muscle. The results of our study showed that there is a significant increase of insulin in diabetic rabbits and this increase is continued in all treatment groups with a higher level range of (3.56-8.4 µu/ ml); the lowest significant increase is with vitamin B complex treated group. Our study illustrated that Induction of diabetes has no significant effect on skeletal muscle protein percentage but has a significant effect on total serum protein, while all treatment groups caused a significant increase in skeletal muscle protein percentage and total serum protein. Histological sections of the Gastrocnemius muscle represent some changes happened due to sciatic nerve crush injury, such as some distraction in skeletal muscle fibers, splitting and atrophy of others as well as there is an increase in thickness of fibrous tissue separating them. There is a good regeneration of muscle fibers with little splitting phenomena; also there is a clear formation of muscle cell nuclei, which indicate an improvement of muscle after different treatment.
Ursolic acid (UA) (C 30 H 48 O 3 ) is a pentacyclic triterpenoid that exists in numerous plants and is a component of several herbal medicines (4) . It is the main active component among the other triterpenoids in apple peels (5) . Ursolic acid has antifungal, insecticidal, antibacterial, complement inhibitor, diuretic, anti-HIV, gastrointestinal system adjusting actions and antidiabetogenic (6, 7) . It has antitumor action (8) , and produces anti-inflammatory influence in cells with definite inflammation, but in normal cells, it can be pro-inflammatory (9) .
Hyperinsulinemia is a situation with a level of blood insulin greater than normal level in individuals without diabetes. Although hyperinsulinemia is not diabetes, it is usually accompanied with diabetes type 2 (10, 11).
Skeletal muscle has a serious function in locomotion functioning, posture maintenance, breathing and production of heat during cold environment (12) . Skeletal muscle is quantitatively the greatest essential tissue participating in preserving glucose homeostasis, as it accounts for ≈ 75% of glucose utilization after insulin stimulation (13).
Those with type 2 diabetes may have hastened muscle atrophy and loss of strength (14) .
MATERIALS AND METHODS

Animals:
Fifty healthy, mature male local rabbits (Lepus cuniculus) collected from the local marketplaces of Basrah, their age ranged from (5-8 months) were adapted for one week in an animal house of the College of Veterinary Medicine/ Basrah University. The experimental period lasts for seven weeks included (one week-adaptation period, three weeks-DM induction, one week-sciatic nerve crush surgery and two week treatment period). The animals were distributed into five groups (ten animals in each group). The insulin levels were measured by ELISA according to the manufacturer's instructions. Insulin levels were estimated by means of colorimetric measurement at 450 nm with (Reader Automated ELISA system; Human ELISA; German) through interpolation from a standard curve (20) .
 Determination of Total Serum Protein (TSP):
The measurement was done by the (Biomaghreb; Tunisia) Kit depending on the enzymatic method of (21).
 Determination of Skeletal Muscle Protein:
The Kjeldahl method was used for analysis of the total protein content of the rabbit gastrocnemius muscle by direct nitrogen measurement and subsequent multiplication by a conversion factor (22) .
Histological Parameters:
Skeletal muscle, which represented by Gastrocnemius muscle were isolated and fixed in 10% formalin. The fixed tissues were prepared routinely for paraffin embedding; the sections were deparaffinized using xylene and dehydrated in a gradient of alcohol solutions. Tissue sections were prepared for examination.
 Hematoxylin and Eosin stain:
Gastrocnemius Muscle stained with Hematoxylin and Eosin. Hematoxylin and Eosin (H&E) stain as a routine histological stain are used to demonstrate the general composition of the tissue (23).
Statistical Analysis:
All data were expressed as means±SD. Significant differences among the experimental groups were determined by one way ANOVA method analysis of variance.
Statistical significance was considered significant at p<0.05 (24) .
RESULTS
Biochemical Parameters: Biochemical Parameters include determination of serum insulin, total serum protein (TSP) and skeletal muscle protein; these results illustrated in the (Tables 1 and 2 ). It is clear from the table, there is a significant increase (p<0.05) of insulin in diabetic rabbits and this increase is continued in all treatment groups with a higher level with a range of (3.56-8.4 µu/ ml). The lowest significant increase is with vitamin B complex treated group. It is clear from the table that induction of diabetes has no significant effect on skeletal muscle protein percentage but has a significant effect on total serum protein. It is also clear from the table that all treatment groups (ursolic acid either extracted or standard, hyperinsulinemia and vitamin B complex) caused a significant increase (p<0.05) in skeletal muscle protein percentage and also the same effect of treatments are noticed on total serum protein.
Histological parameter: Gastrocnemius muscle of G4-diabetic treated with hyperinsulinemia group after 14 days sciatic nerve crush injury, indicating some degrees of regeneration of muscle fibers; also there is increased the number of irregularly located muscle cell nuclei (Black arrows). Muscle fibers are characterized by crimping and waving (H&E 400X).
DISCUSSION
Biochemical parameters were investigated in our study in order to examine the effect of diabetes and different treatment on the rabbit's serum insulin, total serum protein (TSP) and skeletal muscle protein.
Results in the (Table 1 ) indicated a significant increase (p<0.05) of insulin in diabetic rabbits treated with an extracted ursolic acid with a higher level compared with the other groups. These results are assisted by those found by (25, 26, 27, 28) who illustrated that natural components can enhance the release of insulin and/ or stimulate translocation of glucose transporter type 4 (GLUT4) and glucose uptake, they explained that ursolic acid represented a powerful antihyperglycemic activity, increased insulin secretion, insulin vesicle translocation, and increased glycogen content.
It seems from ( Table 2 ) that alloxan induced diabetes did not influence skeletal muscle protein percentage, but increased total serum protein (TSP) significantly. It appeared also that treatment by ursolic acid either extracted or standard and hyperinsulinemia caused a significant increase (p<0.05) in skeletal muscle protein percent and total serum protein (TSP) when compared with the positive control (diabetic group) either with or without crush injury of the sciatic nerve. These results resemble that found by (29) when illustrated that ursolic acid has been identified as a powerful stimulator of muscle protein anabolism and increase muscle hypertrophy and maintaining of muscle protein by preventing proteolysis. Also, our results of the muscle protein percentage rise by hyperinsulinemia are in agreement with findings of (30) 
